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DETAILED ACTION 

Status of Claims 

Claims 1-20 are in the application. 
Claims 1-20 are rejected. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-8,10-17,19-20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hagersten et al (US 5710907). 

As in claim 1, Hagersten describes a system, comprising: a plurality of nodes, wherein 
each node includes an active device and a memory subsystem coupled to the active device 
(Hagersten' s Fig 4); wherein an active device in a node of the plurality of nodes is configured to 
generate a global address and translation information identifying a translation function 
(Hargersten's Fig 3B, column 9 lines 17-32 describes the global address spaces coma/numa are 
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mapped to different address space ranges for different sub-systems #310,320,380; in coma mode, 
each subsystem uses the global address with translation function information, for looking up and 
translating to its local coma address space); wherein the global address identifies a coherency 
unit (Hargerten's column 9 lines 17-32 describes global address is used to identify a data unit in 
coma/numa coherency system); wherein a memory subsystem included in the node is configured 
to perform the translation function identified by the translation information on the global address 
to generate a physical address of the coherency unit within the memory subsystem (Hagersten's 
Fig 3B) ; wherein an additional memory subsystem included in an additional node of the 
plurality of nodes is configured to store the translation information identifying the translation 
function used in the node, wherein in response to a request for access to the coherency unit, the 
additional memory subsystem is configured to send the translation information to the node 
(Hagensten's Fig 3B, column 10 line 63 to column 1 1 line 7 describes if a "home node" does not 
have valid copy of the data line, then the request with the GA is forward to the address translator 
of the owner subsystem). 

As in claim 2, Hagerten's describes wherein the plurality of nodes are coupled by an 
inter-node network, and wherein each of the plurality of nodes includes an interface to the inter- 
node network (Fig 2A); wherein an additional interface included in the additional node is 
configured to receive the translation information for the coherency unit from the additional 
memory subsystem (Fig 2A: 220 has interfaces #290 global interconnect, #229 local interconnect 
to receive and to translate address and data unit in a coma/numa coherency environment) ; 
wherein the additional interface is configured to provide the translation information and the 
global address to an interface included in the node via the inter-node network (Fig 2A: #227 
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address translation, #290 inter-node network) ; and wherein the interface included in the node is 
configured to provide the translation information and the global address received via the inter- 
node network to the memory subsystem (Fig 2A). 

As in claim 3, the claim recites wherein the additional memory subsystem is configured 
to perform a different translation function on the global address to obtain a local physical address 
of the coherency unit within the additional memory subsystem (Hagersten's column 9 lines 17- 
3 1 describes different translation functions and algorithms are used for address translation in 
either coma or numa modes). 

As in claim 4, the claim recites wherein the additional memory subsystem is configured 
to store translation information associated with the coherency unit for several other nodes 
included in the plurality of nodes, wherein different translation information is associated with 
each of the several other nodes. The claim rejected based on the same rationale as in the rejection 
of claim 3. Hagersten's Fig 3B, column 10 lines 30-40, line 62 to column 1 1 line 6 further shows 
a home node can translate/convert the global address space information and forwarding the 
request to the owner's node translator. 

As in claim 5, Hagersten's describes wherein each active device included in the plurality 
of nodes is configured to use at least a portion of the global address of the coherency unit to 
determine whether a copy of the coherency unit is locally cached by that active device 
(Hagersten's Fig 3B column 10 lines 10-40, coma mode local coma address space). 

As in claim 6, the claim recites wherein an additional active device in the additional node 
is configured to initiate a coherency transaction to gain access to the coherency unit by sending 
the request for access to the coherency unit to the additional memory subsystem, wherein the 
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request for access includes the global address and additional translation information, and wherein 
the additional translation information is associated with the coherency unit in the additional 
node; 

wherein the additional memory subsystem is configured to send an packet indicating the 
coherency transaction to an additional interface included in the additional node, wherein the 
packet includes the global address and the translation information for the node (Hagersten's Fig 
3B, column 10 lines 30-40, line 62 to column 1 1 line 6 further shows a home node can 
translate/convert the global address space information and forwarding the request to the owner's 
node translator), 

wherein in response to the packet, the additional interface is configured to communicate 
the global address and the translation information to an interface included in the node. 

The claim appears to describe the situation in which the home node not having the copy 
of the data, and sending out the request to the owner, in response to this request, the data will be 
sent to the requester node. 

The claim rejected based on the same rationale as in the rejection of claim 1 and 4. 
Furthermore, Hagersten's Fig 3c, 3d, 3 e shows the steps that are applicable to the processor 
"active device" in the "home node" received the sends the request to acquire a data unit, the 
request is translated to a global address, including translating information associating with the 
global coma/numa address space. Fig 2E step 3200), sending a request to the owner of the data 
(Fig 2E: #2152), in response the request data is returned to the requestor. 

As in claims 7-8, the claims recite wherein no memory subsystem included in an other 
node of the plurality of nodes maps the global address, wherein an other active device included 
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in the other node is configured to request access to the coherency unit by sending a packet 
including the global address and translation information associated with the coherency unit in the 
other node on a network included in the other node, wherein the translation information 
associated with the coherency unit in the other node indicates that no memory subsystem 
included in the other node maps the coherency unit (claim 7); wherein an other interface 
included in the other node and coupled to the network is configured to forward the global address 
to an additional interface included in the additional node in response to receiving the packet 
(claim 8). Hagerten's column 10 lines 1-10 clearly teach that a node can operate in coma or 
numa mode. When it operates in numa mode, there is no need for the "attract cache" 
(corresponds to the claim's no memory subsystem included in the nodes' mapping) as required in 
coma node. The translation information would indicate the operation is in numa mode by using 
the information in the request's addresses. 

Claim 10 rejected based on the same rationale as in the rejection of claim 1. 

Claim 1 1 rejected based on the same rationale as in the rejection of claim 2. 

Claim 12 rejected based on the same rationale as in the rejection of claim 3. 

Claim 13 rejected based on the same rationale as in the rejection of claim 4. 

Claim 14 rejected based on the same rationale as in the rejection of claim 5. 

Claim 15 rejected based on the same rationale as in the rejection of claim 6. 

Claim 16 rejected based on the same rationale as in the rejection of claim 7. 

Claim 17 rejected based on the same rationale as in the rejection of claim 8. 

As in claim 19 the claim recites an operating system executing on the active device 
creating a translation lookaside buffer entry corresponding to the virtual address, wherein the 
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translation lookaside buffer entry includes the global address and the information identifying the 
translation function, wherein the operating system selects the translation function in order to map 
the global address to the local physical address within the memory. Hagersten's column 3 lines 
43-55 and column 4 lines 38-52 describes of using a cache in a node to store a copy of coherency 
data in this node beside the copy of data in the home node (in coma mode). Furthermore, it's 
well known fact that a MMU management unit includes a translation look aside buffer to 
maintaining frequently used translation values; 

As in claim 20, the claim recites an operating system executing on the active device in 
the node creating a translation lookaside buffer entry corresponding to a virtual address in 
response to deciding to replicate the coherency unit to the node from the additional node, 
wherein the translation lookaside buffer entry corresponding to the virtual address specifies the 
global address and the information identifying the translation function. The claim rejected based 
on the same rationale as in the rejection of claim 19. Hagerten's Fig 3C further shows the data 
request/response will be present to a processor's program, and in conjunction with operating 
system and MMU and memory sub-system management units appropriated address translation 
and entries will be recorded in the directory for subsequent data referencing and address 
translation tasks. Furthermore, it's well known fact that a MMU management unit includes a 
translation look aside buffer to maintaining frequently used translation values. 

Claims 9,18 rejected under 35 U.S.C. 103(a) as being unpatentable over Hagersten et al 
(US 5710907) in view of Arimili et al (US 2002/01 12124). 
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As in claim 9, the claim recites wherein a memory controller included in the memory 
subsystem is integrated in a same integrated circuit as the processing subsystem. Hagersten does 
not describe the claim's aspect of an integrated memory controller. However, Arimilli's 
paragraph 6 discloses a multiple processors system with integrated memory controller circuit. It 
would have been obvious to one of ordinary skill in the art at the time of invention to include 
integrated memory controller circuit as suggested by Arimilli in Hagersten' s system to allow fast 
communication between the processor and the memory controller since they are located in the 
same chip (Arimilli's page 1 paragraph 6). 

Claim 18 rejected based on the same rationale as in the rejection of claim 9. 

As in claim 16, the claim recites an operating system executing on the active device creating a 
translation lookaside buffer entry corresponding to the virtual address, wherein the translation 
lookaside buffer entry includes the global address, wherein the operating system selects the 
translation function in order to map the virtual address to the local physical address within a non- 
replicated range of local physical addresses of the memory subsystem (Hagersten's Fig 3 A 
MMU management unit converting virtual address to physical address. Furthermore, it's well 
known fact that a MMU management unit includes a translation look aside buffer to maintaining 
frequently used translation values; It's note that the mapped physical addresses are used in both 
coma and numa modes, and in numa mode, the data is not replicable). 

As in claim 1 7, the claim recites the operating system executing on the active device in 
one of the nodes creating the translation lookaside buffer entry corresponding to the virtual 
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address in response to deciding to replicate the coherency unit to the node from an additional one 
of the plurality of nodes. The claim rejected based on the same rationale as in the rejection of 
claim 16. Its note that the mapped physical addresses are used in both coma and numa modes, 
and in coma mode, the data is replicable. 

Claim 8 rejected under 35 U.S.C. 103(a) as being unpatentable over Hagersten et al (US 
2002/0019921) as applied to claim 1 and in view of Arimili et al (US 2002/01 12124). 

As in claim 8, the claim recites wherein a memory controller included in the memory 
subsystem is integrated in a same integrated circuit as the active device. Hagersten does not 
describe the claim's aspect of integrated memory controller. However, Arimilli's paragraph 6 
discloses a multiple processors system with integrated memory controller circuit. It would have 
been obvious to one of ordinary skill in the art at the time of invention to include integrated 
memory controller circuit as suggested by Arimilli in Hagersten' s system to allow fast 
communication between the processor and the memory controller since they are located in the 
same chip (Arimilli's page 1 paragraph 6). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Liberty (US 6275900). 
Arimilli (US 2003/0009640). 
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When responding to the office action, Applicant is advised to provide the examiner with 
the line numbers and page numbers in the application and/or references cited to assist examiner 
to locate the appropriate paragraphs. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Due T. Doan whose telephone number is 571-272-4171 . The 
examiner can normally be reached on M-F 8:00 AM 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on 571-272-4210. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Supervisory Patent Examiner 
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